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In  add i t i on  t o  t he  nav iga t i on  app l i ca t i ons o f  t h e  G l o b a l  P o s i t i o n i n g  S y s t e m ,
t h e r e  a r e  m a n y scientif ic  opportunit ies a v a i l a b l e  f o r  a  h i g h  p r e c i s i o n  s p a c e
b o r n e reccivcr. Examp]cs  a r e : i o n o s p h e r i c t o m o g r a p h y , a tmosphe r i c
r e f r ac t i on p ro f i l e s , a l t i m e t r y ,  g r a v i t y f i e l d  rneasurcmcnts,  a n d  a t t i t u d e
determinat ion. GPS  can  a l so  suppo r t  o the r  i nves t i ga t i ons  s u c h  a s  s y n t h e t i c
aperture radar by providing track repeatabil i ty,  precise t ime,  t rajectory,  and
a t t i t ude in fo rma t ion
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A l s o ,  s u c h  a rcccivcr, w i t h  i t s  p o w e r f u l  c o m p u t i n g  e n g i n e ,  c a n  p r o v i d e
plntform m o n i t o r i n g  a n d  c o n t r o l  f u n c t i o n s , In  some  app l i ca t i ons ,  i t  c an  s e rve
doub l e  du ty  a s  t he  f l i gh t  compu te r  and  l ow  r a t e  (1-2 kbps)  c o m m a n d  rcccivcr.

T h e  J P L  dcvclopcd  TurboRoguc  G P S  rcceivcr (which i s  p r o d u c e d  c o m m e r c i a l l y
b y  A l a n  O s b o r n e and  Assoc i a t e s  o f  Wcstlakc  V i l l a g e , California)  is  potential ly
s u c h  a n instrurncnt. I t ’ s  h igh ly  d ig i t a l a r c h i t e c t u r e  e n a b l e s  t h e  rcccivcr  to
simultaneously a c t  a s  a  d u a l  f r e q u e n c y  G P S  r e c e i v e r ,  t o n e  t r a c k i n g  s c i e n c e
rcccivcr, a n d  d i g i t a l  c o m m a n d  rcceivcr. T h e s e  f u n c t i o n s  h a v e  b e e n
d e m o n s t r a t e d  i n  g r o u n d  a p p l i c a t i o n s t h a t  make u s e  o f  a d d i t i o n a l  f r e q u e n c y
c o n v e r s i o n  h a r d w a r e .  A “ r u g g e d  izcd” fl ight  “1’urboRoguc  wi l l  f l y  w i th  t he
Orb i t a l  Scicnccs C o r p o r a t i o n  M i c r o L a b - l  m i s s i o n  s c h e d u l e d  f o r  M a r c h  1 9 9 5  a n d
versions arc in preparat ion for  other  small  satel l i te  missions. T h e  TurboRoguc
processor i s  a n  A M D  29050 w h i c h  p e r f o r m s  f u n c t i o n s  f r o m  d i g i t a l  t r a c k i n g
loops t o  n a v i g a t i o n ,  s c h e d u l i n g ,  d a t a  f o r m a t t i n g  a n d  h a n d l i n g ,  a n d  g e n e r a l
h o u s e k e e p i n g .

T h i s  p a p e r w i l l  dcscribc  T u r b o R o g u e  h a r d w a r e ,  s o f t w a r e a n d space
applications w h i c h  h a v e  b e e n  o r  c o u l d  bc denlonstratcd. E m p h a s i s  w i l l  b e
p l ace  on  r e su l t s  f r om the  GPS-MET a tmosphe r i c  p ro f i l e  scicncc d e m o n s t r a t i o n .

T h i s  w o r k  w a s  p e r f o r m e d f o r  N A S A  u n d e r  c o n t r a c t  t o  t h e  J e t  P r o p u l s i o n
L a b o r a t o r y  - Ca l i fo rn i a  lnstitutc o f  T e c h n o l o g y .
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JPL work has  been in  the  GPS Systems Group of  Sect ion 335. Responsibilities
have i n c l u d e d  a p p l i c a t i o n s o f t w a r e  f o r  t h e  R o g u e  a n d  TurboRoguc  G P S
rece ive r s , spec i f i ca l ly nav iga t i on so lu t i on a n d  D S N  e q u i p m e n t  i n t e r f a c e
m o d u l e s ; s i m u l a t i o n so f twa re ; d e l i v e r y  o f  the Rogue (as the GPS
Rccciver/Processor A s s e m b l y ,  G R A )  t o  D S N  s t a t i o n s  a n d  s i t e s  a t  c o o p e r a t i n g
agcncics; so f twa re  rnaintenancc; a n d  d o c u m e n t a t i o n . Iias b e e n  i n v o l v e d  i n  a
variety o f  f i e l d  cxpcrimcnts wi th  t hese  rcccivcrs  i n c l u d i n g  s e a f l o o r  g e o d e s y ,
a i r b o r n e  S A R ,  “ r a p i d  s t a t i c ”  s u r v e y i n g  a n d  t o n e  t r a c k i n g . Cur r en t ly
d e v e l o p i n g  o r b i t i n g  p o s i t i o n a n d  a t t i t u d e  d e t e r m i n a t i o n  s o f t w a r e  f o r  a  f l i g h t
v e r s i o n  T u r b o R o g u c t o  b e  f l o w n  o n  t h e  P e g a s u s - l a u n c h e d  Orbconlm/GPS-MET
m i s s i o n  i n  M a r c h  1 9 9 5 . Goa l s  i nc lude  t he  deve lopmen t  o f  l ow-pa r t s - coun t ,
h i g h l y - d i g i t a l  rcceivcrs a n d  t r a n s p o n d e r s  a n d  s u p p o r t i n g  s o f t w a r e  f o r  d e e p
space and  ea r th  ba sed  r ad io  me t r i c  and  communica t i ons  app l i ca t i ons .

In a volunteer role, set up and managed a w o r l d  w i d e  v o l u n t e e r  c o m m a n d
station o r g a n i z a t i o n  f o r  f o u r  a m a t e u r  r a d i o  rnicrosats w h i c h  w e r e  l a u n c h e d
with Spot 2 on Ariannc V-35 in 1990. Con t inues  a s  FCC liccnsce for the AMSAT-
N A  ( R a d i o  A m a t e u r  S a t e l l i t e  C o r p o r a t i o n  -  N o r t h  A m e r i c a )  rnicrosat  f r o m  t h e
group,  AMSAT-OSCAR 16. Was Operations Vice President of AMSAT-NA 1981S-
1991.

L ives  i n  La  Canada ,  Ca l i fo rn i a  w i th  w i f e  V iann  ( a  p sych i a t r i c  nu r se )  and  t h r ee
c h i l d r e n .
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